Abstract Objective: Assess the feasibility, safety and results at mean term of laparoscopic promontofixation, and to describe the operative technique. Design: Retrospective study. Setting: Department of Gynaecology, Obstetrics and Reproductive Medicine, Caen University Hospital, France. Sample: One hundred patients included from June 1993 to June 2001. Methods: Pre-and postoperative clinical assessment of pelvic statics problems in accordance with the international POP-Q classification. Annual follow-up of patients and recording of any adverse effects. Main outcome measures: The number of per-operative, immediate and late post-operative complications, together with the number of cases of recurrent prolapse. Results: The mean follow-up was 43 months with one patient lost to follow-up. The rate of per operative complications was 11% (injuries: 6 bladder; 1 ureter; 1 vaginal; 1 rectal; 2 vascular) with a 4% rate of conversion to laparotomy. The rate of early post-operative complications was 9%, involving 7 patients (4 urinary infections, 3 occlusion syndromes, 1 eventration at a port site, 1 case of lumbo-sacral pain). The rate of late post operative complications was 25%, involving 24 patients (3 vaginal erosions, 2 volvulus of ileum, 5 cases of urinary stress incontinence, 14 cases of de novo constipation and 1 case of chronic pelvic pain). The success rate was 96% with 6 cases of partial recurrence (4 cystoceles and 2 rectoceles). Conclusions: Laparoscopic pro-montofixation is feasible and safe. The rates of complications and recurrence are comparable to those reported in the literature for procedures carried out by laparotomy. The advantages connected with endoscopic surgery are the reduced trauma to the abdominal wall and the improved anatomical vision provided by the optic fibres; however, the long learning curve means that this procedure should be reserved for confirmed practitioners of laparoscopic surgery.
Introduction
Since the end of the 1950s two different standard methods for surgical management of genital prolapse have competed with each other: the vaginal approach for fascia repair, reinforcing the structures using autologous tissues; and the abdominal method, whether endoscopic or not, reinforcing the fascia and using prostheses for suspension. The surgical goals are simple and identical: to correct each element contributing to the prolapse and any associated urinary problems [1, 2] , but the multiplicity of techniques available is in itself proof of how difficult the question is [3, 4, 5, 6] . In addition to differences between schools, the less aggressive vaginal method, despite its high rate of recurrence, was more indicated for elderly, less active patients who are more fragile with respect to anaesthesia and major surgery.
The abdominal route was used more for younger women in whom the use of a prosthesis was a guarantee that the repair would remain good for a longer period. The development of laparoscopic sacrocolpopexy has enabled the invasive nature of the operation to be reduced but requires a higher level of technical skill.
The purpose of this article is to report on 8 years of experience with laparoscopic promontofixation in order to assess the feasibility, safety and results.
were included. Women who could not withstand the general anaesthesia, pneumoperitoneum and Trendelenburg position required by this operation were excluded. The mean parity in our series was 2.9. Nineteen patients had given birth to large babies (weight over 4000 g). Two patients had given birth by caesarean section only, and 9 with the help of forceps. Nine patients in this series presented BMI >32. Of the 45 women past the menopause, 10 were taking no replacement hormone therapy. Twenty-seven patients had already undergone one or more surgical operations to correct their prolapse via the vaginal route and 9 other patients had already been operated to correct stress urinary incontinence only. Of the 100 patients, 25 had already undergone total hysterectomy and 2 sub-total hysterectomy. The appearance of the prolapse and a dragging sensation in the pelvis were the most frequent reasons for consultation (n=72). Twenty-one patients consulted for stress urinary incontinence and 6 for recurrence after surgical correction of urinary incontinence. One patient presented very disabling deep dyspareunia that was the reason for her consultation. Clinical examination and staging of the prolapse took place in accordance with the international POP-Q classification approved by the International Continence Society [7] and are summarized in Table 1 . Seventy-six women were the subject of pre-operative urodynamic investigation. Various other procedures were associated with the promontofixation during the same anaesthesia: 16 tubal ligatures; 11 ovariectomies; 6 myorraphies of the anus levator muscles via the vaginal route; 2 laparoscopic sub-urethra tape procedures [8] for sphincter failure; and 80 laparoscopic colposuspensions using polypropylene tape [9] were used. This was a prospective study carried out by observation. The data were collected from the medical files and the follow-up consisted of examination 6 weeks after the operation then 6 months later still. An annual examination by one of the practitioners attached to our department provided the long-term follow-up. The main criteria studied were the pre-and post-operative anatomical situation, peroperative and immediate and late post-operative complications.
Operating technique
Patients were placed flat on the back under general anaesthesia. A bladder catheter was installed. A Pelosi uterine manipulator was installed whenever the patient still had her uterus. The pneumoperitoneum was created using a Veress needle. Four trocars were inserted: one 10-mm trocar at the umbilicus for the scope; two supra pubic 12-mm trocars; and one 5-mm trocar in the right iliac fossa to retract the loops of bowel, if required. Dissection started at the promontory, then the peritoneum was opened along the right border of the rectum, until the Pouch of Douglas was reached, which was completely deperitonised. The recto-vaginal fascia was dissected until the ani levator muscles were reached each side of the rectum, opening the para rectal fossae. (For the first 6 patients in the series, dissection was halted at the rectocele, without going as far as the levator muscles, and additional myorraphy was carried out via the vaginal route.) Next, the vesico-vaginal fascia was dissected up to the middle third of the anterior vagina. When the patient had her uterus, it was preserved and promontofixation was carried out using a polypropylene prostheses measuring 615 cm interposed between rectum and vagina, and a Yshaped strip of the same length, with the base measuring 55 cm, between the bladder and vagina (Fig. 1) . The lower part of the posterior prosthesis was fixed using 4.8-mm Endohernia clips on the ani levator muscles, and the upper part on the uterine isthmus at the torus uterinus. The two branches of the Y anterior prosthesis were taken through the broad ligament on each side of the isthmus and knotted together behind the posterior prosthesis. The anterior prosthesis was attached to the vagina with clips. Then the ends of the two prostheses were fixed without tension to the pre-vertebral ligament level with the promontory using 4-mm Endohernia clips. For vaginal vault prolapse two prostheses identical to the posterior prosthesis were used. Retropubic colposuspension was carried out systematically to prevent or treat stress urinary incontinence [9] . If the patient presented a closing pressure of less than 30 cm water, a sub-urethral tape was installed via laparoscopy [8] .
Results
The mean operating time, including colposuspension, was 104 min, with extremes 60 and 250 min. The hospital stay lasted on average 4.2 days, with extremes 2 and 13 days. We deplored 15 per-operative complications in 15 patients, which are shown in Table 2 . The mean drop in haemoglobin was 1.8 g/l. No transfusion was needed. The urinary catheter was left in place for a mean of 1.4 days (ranging from 24 h to 5 days in the bladder injury cases).
Our rate of early post operative complications is 9%, involving 7 women (Table 3 ). The urinary infections were all treated by appropriate antibiotic therapy and did not delay the patient's departure from the hospital. The three occlusion syndromes appeared between D2 and D4 in patients who had previously had a hysterectomy, and were treated by simple gastric aspiration. The eventration at a trocar incision site occurred on D5 and required a return to the operating theatre to close the aponeurosis.
No thrombo-embolism problems were encountered. There were 25 late post-operative complications (over 1 month after the operation) in 24 patients (Table 4 ). The mean follow-up in our study was 53 months with 1 patient lost to follow-up. We deplored 2 cases of vaginal erosion opposite the anterior prosthesis 8-10 months after the operation, and the formation of a urinoma of the lower right ureter in another patient 2 months after the operation, discovered during investigation of ascites accompanied by abdominal pain. We noted 2 cases of de novo urinary incontinence that appeared 18 months and 2 years after the operation, together with 3 recurrences of urinary stress incontinence at 1, 2 and 4 months post-operatively. Fifteen patients developed de novo constipation that was controlled by the use of laxatives and/or dietary measures. One patient presented lower pelvic pain 1 month after the operation, for which the aetiology was not found. No septic complications were noted.
Concerning our results at the present time we have been confronted with no total recurrence of prolapse. Two patients suffered a recurrence of stage 3 Ba cystocele that appeared 2 and 4 months after surgery. Two other patients had a recurrence of cystocele, 2 Ba in the 1 case and 3 Ba in the other, 2 and 4 years after the operation. Two cases of recurrent rectocele occurred 2 and 3 years after promontofixation, both of which were stage-3 Bp. There were no cases of recurrent hysterocele nor prolapse of the vaginal vault. From the functional point of view, 2 de novo cases of stress urinary incontinence appeared 18 months and 2 years post-operatively. Three cases of urinary incontinence recurred after 1, 2 and 4 months. No dyspareunia, no perineal and no lumbo-sacral pain was recorded.
Discussion
Promontofixation as described by Hugier and Scali in 1957 [1] to correct genital prolapse is a recognized technique. Its reliability needs no further demonstration. The results of the various series of promontofixation via laparotomy [10, 11, 12, 13, 14, 15] confirm this, with a success rate of over 86% and many years of follow-up (Table 5 ). Global management of genital prolapse by endoscopy is more recent [16, 17, 18] and the feasibility had still to be demonstrated. The technique is the same and the procedures used in laparotomy are reproduced with all the advantages of laparoscopy: the abdominal wall remains intact, and there is less pain and less impairment to normal health. But the great advantage of laparoscopy lies in the improved vision of the tissular components of the pelvic floor thanks to the magnified vision provided by the optic fibres and the barohaemostasis. It is far easier to identify the dissection planes, especially during rectovaginal dissection. These technical conditions allow the posterior prosthesis to be anchored to the ani levator muscles and on each side of the vagina, thus reinforcing the posterior vaginal fascia right up to the commissure of the vulva. A learning curve is inevitable in order to take the posterior dissection beyond the rectocele to the pelvic floor. We feel this procedure is just as efficient as myorraphy of the levator muscles for the prevention and treatment of rectocele. The results of the rare series of laparoscopic promontofixation described are very encouraging. Each of these series has a success rate at short term in excess of 85%; with it is true, insufficient hindsight as yet, since at least 5 years' follow-up is necessary. These results are comparable to those of our series (94%) [19, 20, 21, 22] . The characteristics of the population studied in our work are comparable to those described in the literature [12, 13, 18, 21, 22] . The mean age of our patients (55 years) is identical. Forty-five percent of our patients were past the menopause, which for certain authors is proof of good results since they find a connection between advancing age, the menopause and poor results [12, 23] . The mean weight of the patients gives rise to no particular comment. The per-operative complications encountered in the various series published, whether with laparoscopy or with laparotomy, are of the same types: they can be resumed as organ and vascular injuries [24] .
Our per-operative rate of complications is practically the same (15%) as other laparoscopic series (5-12%) [18, 21, 22] . Bladder injury is the main complication, whether with laparoscopy or laparotomy, with a mean frequency of 5% [20] . In our experience the 6 bladder injuries occurred in patients with a prior history of hysterectomy. Our rate of conversion to laparotomy (4%) is comparable to those in the other laparoscopic series: 3 for multiple adhesions in the true pelvis and the fourth for an anatomical variation (bifurcation of the vena cava too low). Our per-operative complications occurred with the same frequency from beginning to end of the series. Our operating time is considerably shorter, probably due to the use of clips to fix the prostheses and the choice not to carry out any hysterectomy.
Concerning the post-operative complications and notably those connected with the prostheses [4, 25] : major prolapse is comparable to hernia of the abdominal wall, which is a hernia due to a weakness that requires the use of prosthetic material [25, 26, 27 ] to reinforce the damaged connective tissue in the fascias. We had three complications of this type; the first was a fistula of the lower ureter which required uretero-vesical reimplantation via laparotomy without ablation of the prosthesis. No urinary fistula has been described in the literature with this technique to date. Our two other complications consisted of anterior vaginal erosions opposite the prosthesis, a complication which exists in the literature [28] . Our percentage of erosion (2%) is perfectly in line with that described in the other series published [4, 11, 20, 29, 30, 31] . The appropriate treatment consists of exeresis of the fragment of mesh exposed by the erosion via the vagina, followed by vaginal suture after freshening the edges to be sutured, without any incidence on the anatomical or functional results. In all the series published these prostheses are fixed using non-resorbable suture material. The specific characteristic of our series lies in the fact that we fix the strips in position using Endohernia clips, which makes the procedure easier. We do not feel there is any greater risk of transfixing the vagina that with sutures.
The occlusion syndrome is a complication generally reported with a frequency of 1.5-3% depending on the series [11, 12, 30, 32] . Any abdominal operation runs this risk, and the existence in addition of a deep pelvic fossa crossed in the anterio-posterior direction by prosthetic material increases this risk. The occurrence of occlusion is connected in the great majority of cases with a defect in peritonisation. To help avoid this complication certain authors, such as Cosson et al. [20] and Lefranc and Blondon [10] , recommend sub-total or even total hysterectomy in order to make peritonisation easier, for this is recognised as being difficult when the uterus remains in place [33, 34] . In our series, all the occlusion problems occurred in patients who had a prior history of hysterectomy, which thus contradicts this theory. We observed no case of spondylodiscitis in our study, despite the vaginal, bladder and rectal injuries. The same is true for the other laparoscopy series [35, 36] . The other complications reported in the literature for laparotomy are parietal sepsis and pulmonary embolism, which have not been mentioned with the laparoscopic route.
Study of the anatomical and functional results for laparoscopic prolapse repair is not very satisfactory as yet because of the variety of techniques depending on the surgeon, and the low number of patients covered by the reports published. There is no randomized study allowing any statement to the effect that the results of laparoscopic promontofixation might be comparable to those obtained by laparotomy. According to the literature, recurrence of prolapse after promontofixation most often takes the form of posterior colpocele. This could be explained by inadequate posterior dissection that leaves the rectoceles intact. Moreover, certain operators simply install a single anterior prosthesis without addressing the posterior aspect [4] . Both cases of recurrence of rectocele in our series can probably be explained by inadequate dissection or by an early shift in position of the prosthesis, before collagen colonization. While the two delayed recurrences concerning the anterior vagina may be due to the same reason, the two early recurrences would appear to be more probably connected with incomplete dissection and repair resulting in persistence of the fascia lesion. From the functional point of view, notably urinary, we have a 3% rate of recurrence of stress urinary incontinence, which is in agreement with other published results (between 4 and 9%); however, our series is the only one using laparoscopy to have noted two cases of de novo stress urinary incontinence 18 months and 2 years later. These patients had a normal urodynamic pre-operative work-up and colposuspension was carried out as a routine.
From the sexual point of view, no dyspareunia has been reported in the laparoscopic series, and the same holds true for ours; however, depending on the series, 10-25% of patients complain of this after surgery by laparotomy [37, 38] .
With respect to bowel function, a reproach made for promontofixation is that it results in post-operative constipation [33, 39] . Our results confirm this since de novo constipation represents 56% of late post-operative complications. The mechanism behind this constipation is similar to the dyschezia found after rectopexy and is difficult to analyse, but it is possible that apart from rectal denervation problems a certain rigidity in the fixing could also be involved.
Surgical correction of genital prolapse by promontofixation is the result of several decades of evolution in the technique. In view of the results of our series, compared with the literature, the use of laparoscopy to carry out promontofixation appears to present many advantages for treating prolapse in young women. The fact that at medium term laparoscopy gives comparable results to those obtained with laparotomy, but in less aggressive fashion, makes it very attractive. It is easier to reproduce in patients with no past history of pelvic surgery, since the cleavage planes are less difficult to find and dissect; however, the learning curve is relatively long and requires considerable experience in laparoscopy. Once it has been mastered, this technique also needs sufficient numbers of patients for pelvic statics surgery in order to maintain the required level of skill. The technique for correction of prolapse by laparoscopic promontofixation is still being assessed and is reserved for trained surgeons working in specialized teams, allowing the procedures to be carried out under optimum safety conditions. When this is so, it allows patients to be offered surgical treatment with no added complications.
